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Figure S1. Overlay of the IR spectra of 1–5 
measured using crushed polycrystalline 
samples.
Figure S2. Powder electron paramagnetic 
resonance spectra of 6 measured at 331.2 
GHz at 5 and 15 K, with the simulation 
shown in red. gx1 = gy1 = 2.32, gz1 = 2.25, gx2 
= gy2 = 2.25, gz2 = 2.19, D1 = +1.6 cm−1, E1 = 
+0.35 cm−1, D2 = +1.1 cm−1, E2 = +0.20 cm−1.
Table S1. Summary of the vibrational spectra (cm−1) in the methyl 
ν(CH) region for 1–5.
Table S2. Eigenstates (in cm−1) of the lowest energy manifold 
calculated for 1 using the parameters in Table 6.
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iii 2905.7 2904.3 2898.0 2902.8 2899.0
iv 2870.5 2870.5 2963.8 2868.6 2864.3
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0 15.99
1 11.79
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Table S3. Euler rotations of one nickel site in relation to the other 
in the ZY´ Z ´ ´ convention. Extracted from CASSCF calculations as 
detailed in the text.
Compound R (°)
1 +48.1,–139,–144
2 +109,–88.5,–71.0
3 +75.0,–34.0,–6.71
+123,–102,+2.81
4 +70.6,+102,–109
5 +24.9,–18.8,–140
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Figure S3. Q-band EPR spectra of 2 (top left), 3 (top right), 4 (bottom 
left), and 5 (bottom right).
Figure S4. INS spectrum of 1 (data reproduced from Ref. 19). 
Absorptions occur over the energy range of 7.5–14.0 cm−1, which 
is consistent with the lowest energy manifold calculated using the 
parameters for 1 in Table 6, and shown in Table S2.
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